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1 Introduction

In RAN1#80bis meeting, the following agreements on SIB(s) are provided [1]:
· Scheduling information for “MTC SIB1” (time, frequency and MCS/TBS) is derived from PCID and/or MIB and/or fixed/predefined in spec

· FFS: Impacts of MBSFN subframes, TDD configuration and PBCH repetition on possible time resources for “MTC SIB1”

· Scheduling information for subsequent “MTC SIs” (time, frequency and MCS/TBS) is derived from “MTC SIB1” and/or fixed/predefined in spec
In this contribution, further considerations on MTC SIBs are discussed from RAN1 perspective for Rel-13 low complexity UEs in both normal and enhanced coverage.
2 Transmission of MTC SIB1
2.1 Time/Subframe resources
Uniform transmission method can be used for MTC SIB1. Rel-13 low complexity UEs in normal and enhanced coverage would not know configuration information of MBSFN subframes and TDD configuration before acquiring MTC SIB1.In order to avoid impact on MBSFN transmission of normal UEs, it will be preferable to restrict MTC SIB1 transmission to the subframes which are never configured as MBSFN subframes and UL subframes. e.g., subframes #0/#4/#5/#9 for FDD and subframes #0/#1/#5/#6 for TDD.
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Figure 2.1 Transmission of MTC SIB1 for normal and enhanced coverage
The subframes used for MTC SIB1 transmission may be predefined or indicated in MIB. How often MTC SIB1 needs to be transmitted depends on how quickly Rel-13 low complexity UEs in normal and enhanced coverage need to acquire the corresponding system information when entering the cell, i.e., the requirement of system acquirement time has large impact on specific design of MTC SIB1 for Rel-13 low complexity UEs in normal and enhanced coverage. In RAN2 #89bis meeting, the following agreements on SIB(s) are provided [2]: “Independent information in MIB to determine if a cell supports Rel-13 low complexity UE category and Rel-13 enhanced coverage (EC) functionality”. Based on the above agreement, two of reserved bits in current MIB would be used for MTC operation. Considering that only 10 bits are reserved in current MIB and they may be used for other purpose in the future release, predefined time resources for MTC SIB1 transmission is preferable. For example, as shown in Figure 2.1(a), subframe#0 of even radio frames is always used for MTC SIB1 transmission for normal coverage while subframe#0 and subframe#4 of all radio frames are always used for MTC SIB1 transmission for enhanced coverage and as shown in Figure 2.1(b).
Proposal 1: Predefined non-MBSFN subframes should be used for MTC SIB1 transmission for Rel-13 low complexity UEs in normal and enhanced coverage.

2.2 Frequency location
In the updated WID [3], the following content “All legacy system bandwidths should be supported but if it is particularly challenging to fulfill the coverage enhancement target in system bandwidths below 5MHz then the work should focus on fulfillment of the coverage enhancement target in system bandwidths 5MHz and above” has been supplemented, i.e., it is proposed that large system bandwidths may be considered as high priority. In this case, in order to avoid the impact of PBCH repetition transmission on MTC SIB1 transmission, one narrow band except the center narrow band(s) should be used for MTC SIB1 transmission. The transmissions of PBCH and MTC  SIB1 are frequency-division multiplexing.
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Figure 2.2 The example of MTC SIB1 narrow bands for neighbor cells
The frequency location for MTC SIB1 transmission may be predefined or configured in MIB. But similar to the acquirement of time/subframe resource, in order to avoid additional control overhead in MIB, predefined method may be preferable, e.g., one of all the available narrow bands except center narrow band is predefined, even though some flexibility may be lost. In addition, considering interference between neighboring cells, the predefined narrow band can be determined by PCID and system bandwidth. For example, as shown in Figure 2.2, the two narrow bands except center narrow band are used for MTC SIB1 transmission for cell 1 and cell 2 respectively.

Besides, considering that frequency hopping between narrow bands could be used to reduce the number of MTC SIB1 repetition significantly in enhanced coverage[5], in the case that frequency hopping is supported, the predefined narrow band location would depend not only on PCID and system bandwidth, but also on the index of subframes or frames for MTC SIB1 transmission. 
Proposal 2: Predefined narrow band location for MTC SIB1 transmission is supported for Rel-13 low complexity UEs in normal and enhanced coverage.
· Predefined narrow band location for MTC SIB1 transmission can be determined by PCID and system bandwidth in normal and enhanced coverage

When multiple common control messages and/or unicast data are transmitted in different narrow bands in a subframe, Rel-13 low complexity UEs can determine  reception priority based on UE’s implementation.
2.3 MCS/TBS

In order to acquire actual MTC SIB1 MCS/TBS, blind detection method or indication in MIB may be considered. But similar to the acquirement of time/subframe resource, in order to avoid additional control overhead in MIB, blind detection method may be preferable.
Table 2.1 TBS Table for DCI format 1C
	I_TBS
	0
	1
	2
	3
	4
	5
	6
	7

	TBS
	40
	56
	72
	120
	136
	144
	176
	208

	I_TBS
	8
	9
	10
	11
	12
	13
	14
	15

	TBS
	224
	256
	280
	296
	328
	336
	392
	488

	I_TBS
	16
	17
	18
	19
	20
	21
	22
	23

	TBS
	552
	600
	632
	696
	776
	840
	904
	1000

	I_TBS
	24
	25
	26
	27
	28
	29
	30
	31

	TBS
	1064
	1128
	1224
	1288
	1384
	1480
	1608
	1736


Considering the balance between blind detection complexity (or system acquirement time) and scheduling flexibility, a restricted set of TBS values should be used for MTC SIB1. In this case, multiple TBS values may be determined based on the range of possible TBS values for MTC SIB1. For example, two or four potential TBS values may be selected from all the entries not larger than 1000 bits in Table 2.1. As a simple method, the potential TBS values could be determined by partitioning above range of possible TBS values uniformly according to the number of TBS values.  Besides, similar to legacy SIB1, the subsequent extension for system parameters needs also be supported for MTC SIB1, e.g., the reserved TBS values may be considered.
For MCS of MTC SIB1 transmission, in order to reduce blind detection complexity, and considering enhanced coverage, similar to existing transmission of MIB, QPSK and fixed allocation of 6 PRBs may be preferable for transmissions of MTC SIB1. Similarly, SFBC may be preferable for transmission mode of MTC SIB1.
Proposal 3: A restricted set of TBSs should be used for MTC SIB1.

· In order to acquire actual SIB1 TBS, blind detection should be considered.

Proposal 4: The possible TBS values for MTC SIB1 should be determined after the contents of MTC SIB1 are provided and confirmed.

3 Transmission for subsequent MTC SIs
In current specification, the transmission period for SI messages is flexible, and can be different for different networks. Information about the detailed SIB-to-SI mapping, as well as the transmission period of the different SIs, is provided in SIB1. For the SIs, the scheduling on DL-SCH is more flexible in the sense that each SI can, in principle, be transmitted in any subframe within time windows with well-defined starting points and durations. The starting point and duration of the time window of each SI are also provided in SIB1. It should be noted that an SI does not need to be transmitted on consecutive subframes within the time window, as is illustrated in Figure 3.1. Within the time window, the presence of a SI in a subframe is indicated by the SI-RNTI on PDCCH, which also provides the frequency-domain scheduling as well as other parameters related to the SI transmission, e.g. TBS/MCS. Different SIs have different non-overlapping time windows. 
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Figure 3.1 Transmission window for the transmission of a SI
In RAN2#89bis meeting, the following agreements on SIB(s) are provided [2]: 
“We apply the current SI message concept to EC/LC, i.e., one or more SIBs can be multiplexed into an SI message. As baseline the UE accumulates SI messages from a single extended SI window (legacy behaviour).Can evaluate whether acquisition of SI messages across multiple SI window (interleaved) and interleaved SI messages decoding is feasible. The transmission occasions within a SI Window are provided in SIB1.”
From above agreements, we can see that concepts of SIB-to-SI mapping and SI transmission window are still valid for MTC SIs. So, current SI transmission mechanism in time domain would be reused for MTC SIs. But unlike current specification, considering that acquiring subsequent SIBs without reading PDCCH is agreed in RAN2#89 meeting, other scheduling information for subsequent MTC SIs, e.g., the transmission occasions within a SI window, frequency and MCS/TBS may be derived from MTC SIB1 and/or fixed/predefined in specification. Fixed/predefined method may avoid additional control overhead while the derivation from MTC SIB1 may have more flexibility. Considering that RRC signaling from high layer may not be sensitive for control overhead, and the number of subsequent MTC SIs would not be very large, scheduling information for MTC SIs derived from MTC SIB1 may be preferable. In this case, the design of detailed “fields” and corresponding optimization for scheduling information of subsequent  MTC SIs may be considered in the future. Besides, the modification period of MTC SIs may be sufficiently large, and similar to existing method, the signaling indicating change of system parameters may be carried in paging message.
If MTC SIB1 can indicate MBSFN subframe not used for MBMS transmission, in order to further improve coverage, the above MBSFN subframes may also be used for subsequent MTC SIs. In this case, detection based on CRS or DMRS can be determined based on subframe type, i.e., MBSFN and non-MBSFN subframes. 

Proposal 5: Current SI transmission mechanism should be reused for subsequent MTC SIs, and scheduling information for subsequent MTC SIs should be derived from MTC SIB1.
4 Conclusions

In this contribution, further considerations on MTC SIBs are discussed from RAN1 perspective for Rel-13 low complexity UEs in both normal and enhanced coverage. We make the following proposals:
Proposal 1: Predefined non-MBSFN subframes should be used for MTC SIB1 transmission for Rel-13 low complexity UEs in normal and enhanced coverage.

Proposal 2: Predefined narrow band location for MTC SIB1 transmission is supported for Rel-13 low complexity UEs in normal and enhanced coverage.
· Predefined narrow band location for MTC SIB1 transmission can be determined by PCID and system bandwidth in normal and enhanced coverage

Proposal 3: A restricted set of TBSs should be used for MTC SIB1.

· In order to acquire actual SIB1 TBS, blind detection should be considered.

Proposal 4: The possible TBS values for MTC SIB1 should be determined after the contents of MTC SIB1 are provided and confirmed.

Proposal 5: Current SI transmission mechanism should be reused for subsequent MTC SIs, and scheduling information for subsequent MTC SIs should be derived from MTC SIB1.
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